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PDUJLQ UHGXFWLRQV HFRQRPLF HIILFLHQF\ HQYLURQPHQWDO LVVXHV HQHUJ\ LVVXHV JHRJUDSKLFDO KD]DUGV WKUHDWV DQG
WHUURULVPFLWL]HQFXVWRPHUGLVVDWLVIDFWLRQGLVWULEXWLRQRI MXVWLFHDQGVRRQ ,QSDUWLFXODUVWUDWHJLF ULVN LQ WKLV
















RU DQ LQVXUDQFH FRPSDQ\ 6XSSRUW SURFHVVHV DV WKH QDPH LPSOLHV VXSSRUW WKH FRUH SURFHVVHV DQG DUH GRQH IRU
LQWHUQDOFXVWRPHUV$FFRXQWVSD\DEOHLVDFODVVLFH[DPSOHRIDVXSSRUWSURFHVVHYHU\RUJDQL]DWLRQKDVWRPDNHVXUH
LW SD\V LWV ELOOV (YHQ WKRXJK LW LV QRW SDUW RI WKH RUJDQL]DWLRQ¶V SXUSRVH DQG JRDOV LW FDQ VWLOO GHWUDFW IURP WKH
DFKLHYHPHQWRIWKRVHJRDOVLIQRWGRQHZHOO,QGHHGLIGRQHUHDOO\EDGO\LWFRXOGOHDYHWKHRUJDQL]DWLRQXQDEOHWR
RSHUDWH$SRRUDFFRXQWVSD\DEOHSURFHVVFRXOGEHDYHU\H[SHQVLYHSURFHVVDQGWKXVDVWUDWHJLFLVVXHWRWDFNOHIRU
RUJDQL]DWLRQV 6XFK D SURFHVV QHHGV WR EH LPSURYHG WKURXJK D PRUH HIIHFWLYH DSSURDFK WKDW DGGV YDOXH WR
RUJDQL]DWLRQV ,WFDQEHSDUWRI LPSOHPHQWLQJDPRUHV\VWHPDWLFDSSURDFK WRVXSSOLHU UHODWLRQVKLSPDQDJHPHQW LQ
RUGHUWRFRQWURORWKHUULVNVDVVRFLDWHGZLWKVXSSO\FKDLQDQGSURGXFWLRQRSHUDWLRQVFRVWV
7KLVH[DPSOHGHPRQVWUDWHVWKDWVXSSRUWSURFHVVHVWRRFDQJHQHUDWHELJGDWDDQGGRHVVRPHSUHOLPLQDU\DQDO\VLV
RQ WKLV GDWD XVLQJ 'DWD (QYHORSPHQW $QDO\VLV DQ DQDO\WLFV WHFKQLTXH VSHFLILFDOO\ GHVLJQHG WR FRPSDUH WKH
SHUIRUPDQFH RI GLIIHUHQW RUJDQL]DWLRQV RU RSHUDWLQJ XQLWV :H FDQ VDIHO\ DVVXPH WKDW HIILFLHQF\ LV WKH JRDO RI
DFFRXQWVSD\DEOHDVDQDFFRXQWVSD\DEOHGHSDUWPHQWKDVQRFKRLFHDERXW WKH WKLQJV LWGRHV  LWFDQQRWFKRRVH WR
PRYHLQWRDQHZOLQHRIEXVLQHVV
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2.1. Analytics 
'DYHQSRUW DQG +DUULV GHILQH DQDO\WLFV DV ³WKH H[WHQVLYH XVH RI GDWD VWDWLVWLFDO DQG TXDQWLWDWLYH DQDO\VLV
H[SODQDWRU\DQGSUHGLFWLYHPRGHOVDQGIDFWEDVHGPDQDJHPHQWWRGULYHGHFLVLRQVDQGDFWLRQV´S$FRPPRQO\
IRXQG FODVVLILFDWLRQ GLYLGHV DQDO\WLFV WHFKQLTXHV LQWR WKUHH W\SHV GHVFULSWLYH SUHGLFWLYH DQG SUHVFULSWLYH 7KHUH
VHHPWREHQRDJUHHGSUHFLVHGHILQLWLRQVRIWKHVHEXWWKH\FDQEHFKDUDFWHUL]HGDVIROORZV
'HVFULSWLYH DQDO\WLFVXVHV IRU H[DPSOH EXVLQHVV LQWHOOLJHQFHGDWDPLQLQJ VHQWLPHQW DQG DIIHFW DQDO\VLVZHE
DQDO\WLFVJUDSKPLQLQJWRSURYLGHWKHFRQWH[WDQGWUHQGLQJLQIRUPDWLRQRQSDVWRUFXUUHQWHYHQWVDQVZHULQJZKDW
KDVKDSSHQHGDQGZKDWLVKDSSHQLQJ




UHFRPPHQGRQHRUPRUH FRXUVHV RI DFWLRQ DQG VKRZV WKH OLNHO\ RXWFRPHRI HDFKGHFLVLRQ SURYLGLQJ DQVZHUV WR
ZKDWWKHRUJDQL]DWLRQVKRXOGGR
/RRNLQJDWWKHDERYHGHILQLWLRQDQGWKHVHPRUHGHWDLOHGH[DPSOHVDQDO\WLFVFDQEHVHHQWREHYLUWXDOO\LGHQWLFDO
WR WKH GLVFLSOLQH RI RSHUDWLRQV UHVHDUFKPDQDJHPHQW VFLHQFH ZKLFK KDV EHHQ SUDFWLFHG XQGHU WKRVH QDPHV VLQFH
DURXQG7KHSURIHVVLRQDOVRFLHW\,1)2506IRUH[DPSOHJLYHVWKHGHILQLWLRQ³2SHUDWLRQV5HVHDUFK25
RURSHUDWLRQDOUHVHDUFKLQWKH8.LVDGLVFLSOLQHWKDWGHDOVZLWKWKHDSSOLFDWLRQRIDGYDQFHGDQDO\WLFDOPHWKRGVWR
KHOS PDNH EHWWHU GHFLVLRQV«(PSOR\LQJ WHFKQLTXHV IURP RWKHU PDWKHPDWLFDO VFLHQFHV VXFK DV PDWKHPDWLFDO
PRGHOLQJVWDWLVWLFDODQDO\VLVDQGPDWKHPDWLFDORSWLPL]DWLRQRSHUDWLRQVUHVHDUFKDUULYHVDWRSWLPDORUQHDURSWLPDO
VROXWLRQVWRFRPSOH[GHFLVLRQPDNLQJSUREOHPV´




RQ WKH RWKHU KDQG PDFKLQH OHDUQLQJ DQG FRPSXWDWLRQDO FDSDELOLWLHV 7KHVH WZR FRPSRQHQWV FRPSOHPHQW WKH
PDWKHPDWLFDO DSSURDFK WKDW KDV H[LVWHG VLQFH WKH EHJLQQLQJ RI DQDO\WLFV DQG SURYLGH PRUH RSWLRQV WR FUHDWH
NQRZOHGJHIURPGDWD
2.2. Big data 
'LVFXVVLRQV RI ELJ GDWD UHIHU WR LW DV EHLQJ FKDUDFWHUL]HG E\ HYHUJURZLQJ YDOXHV RI WKH ³WKUHH9V´ YROXPH
YDULHW\ DQGYHORFLW\ ZLWK D IRXUWKPRUH VWDEOH9YHUDFLW\ RIWHQ DGGHG WR WKLV OLVW  ,Q WKH OLJKWRI WKH HYHU
LQFUHDVLQJFDSDELOLWLHVRI LQIRUPDWLRQ WHFKQRORJ\ZHIHHO WKDW WKHVHFDQRQO\EHUHODWLYH WHUPV:KDWZDVD ODUJH
YROXPH RI GDWD LQ  SHUKDSV GRHV QRW VHHP VR ODUJH QRZ%XW WKDWZDV ODUJH E\  VWDQGDUGV DQG VR RQ
'HILQLWLRQVRIELJGDWDWKHUHIRUHFRQWLQXHWRHYROYH/RRNLQJDWWKHZD\LQZKLFKWKHELJGDWDGHEDWHLVFRQGXFWHG
ZHZRXOGOLNHWRRIIHUDUXOHRIWKXPELW¶VELJGDWDLI\RXFDQ¶WSURFHVVLWRQ\RXUFXUUHQWGHVNWRSGHYLFH
$Q DGGLWLRQDO IHDWXUH FDQ EH WKH LQFRUSRUDWLRQ RI XQVWUXFWXUHG GDWD   0DQDJLQJ WKLV GDWD UHTXLUHV GDWD
DUFKLWHFWXUHV WKDW FDQ GHDO ZLWK PDQ\ W\SHV RI GDWD VXFK DV JUDSKLFDO GDWDEDVHV UDWKHU WKDQ WUDGLWLRQDO GDWD
ZDUHKRXVHV RU GDWDPDUWV &RQQHFWLQJPXOWLSOH GDWD VRXUFHV HQDEOHV QHZ DSSURDFKHV WR SUREOHPV )RU H[DPSOH
VRPH\HDUVDJRRQO\DSDUDPHWULFDSSURDFKWRVROYLQJFHUWDLQULVNPDQDJHPHQWSUREOHPVZDVSRVVLEOHWKHVHGD\V
WKH QRQSDUDPHWULF DSSURDFK EULQJV D ORW RI DGYDQWDJHV 1RQWUDGLWLRQDO PHDQV DOVR QRZ VXSSRUW GHFLVLRQV LQ
ILQDQFLDOWUDQVDFWLRQVVXFKDVXVLQJDSURFHVVRIPLQLQJGLVFXVVLRQVRQVRFLDOPHGLDUHODWHGWRFRPSDQLHV¶RXWORRN

2.3. Two illustrations 
$QDO\WLFVWKXVUHTXLUHVQRWRQO\GDWDDQGFRPSXWDWLRQDOFDSDFLW\EXWDOVRPDWKHPDWLFDOPRGHOLQJDQGWKLQNLQJLQ
DV\VWHPDWLFZD\:HZLOOH[SODLQWKLVZLWKWZRVPDOOH[DPSOHV
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&RQVLGHUILUVWWKHIROORZLQJUHDOOLIHH[DPSOH$FRPSDQ\UXQQLQJDFKDLQRIFDIpVZDQWHGWRNQRZPRUHDERXW
H[DFWO\ZKDWIRRGWKH\ZHUHVHOOLQJXVLQJWRDYRLGZDVWLQJIUHVKSURGXFH6RWKH\WXUQHGWROHDGLQJHGJH
LQIRUPDWLRQ WHFKQRORJ\ WR FROOHFW DQG DQDO\]HGDWDRQ DPXFKJUHDWHU VFDOH WKDQKDGEHHQGRQHSUHYLRXVO\7KLV
VRXQGVYHU\VLPLODUWRH[DPSOHVRIELJGDWDDQGDQDO\WLFVWKDWFDQEHIRXQGLQFRPSXWLQJPDJD]LQHVDOPRVWHYHU\
ZHHNDWWKHPRPHQW








FRPEDW EXW WKH\ ZHUHZRUULHG DERXW WKH FDSDELOLWLHV RI WKH QHZPDUNV ,9 DQG9´2EVHUYDWLRQV E\ WKH DUP\
LQWHOOLJHQFH JURXS SURGXFHG FRQWUDGLFWRU\ DQVZHUV DERXW WDQN SURGXFWLRQ VR WKH\ WXUQHG WR DQDO\WLFV 7KH DOOLHV







2.4. Linking analytics to business decisions 
1RRQHGLVSXWHVWKDWDQDO\WLFVDQGELJGDWDDUHDOODERXWXQGHUVWDQGLQJPDNLQJVHQVHRIWKHWDUJHWSKHQRPHQD
+RZHYHUWKHUHDUHGLIIHUHQWW\SHVRIXQGHUVWDQGLQJDQGLWLVQ¶WSRVVLEOHWRVXEVWLWXWHRQHIRUDQRWKHU6SHQGHUKDV
LGHQWLILHG WKUHH W\SHV RI WKLV XQGHUVWDQGLQJ RU RUJDQL]DWLRQDO NQRZLQJ DV KH FDOOV LW GDWDPHDQLQJ DQG VNLOOHG
SUDFWLFH+HDOVRFRPPHQWVWKDW³7KHILUVWWZRFDQEHFDSWXUHGLQODQJXDJHWKHHVVHQFHRISUDFWLFHFDQQRW´S
DQG WKDW LQQHFHVVDULO\HPEUDFLQJDOO WKUHHNQRZOHGJHPDQDJHPHQWPRYHV LQWRDUHDV WKDWDUH³XQGHWHUPLQHGDQG
LQFRQFOXVLYH´ S :H ZRXOG PDUJLQDOO\ GLVDJUHH ZLWK 6SHQGHU DV ZH EHOLHYH WKDW DOO NQRZOHGJH KDV ERWK
H[SOLFLWFRGLILDEOHLQODQJXDJHLQ6SHQGHU¶VWHUPVDQGWDFLWQRWUHDGLO\H[SUHVVLEOHFRPSRQHQWV)RUGDWDWKH
WDFLWHOHPHQWLVYHU\VPDOOLQGHHGDVORQJDVWKHDVVXPSWLRQVPDGHZKHQFROOHFWLQJWKHGDWDKDYHDOVREHHQZULWWHQ
GRZQ DQG WKXV PDGH H[SOLFLW QRW MXVW WKH DFWXDO GDWD )RU PHDQLQJ WKH WDFLW HOHPHQW LV VPDOO EXW FDQ VWLOO EH
VLJQLILFDQW  VRPH GDWD VHWV DUH HDVLHU WR ³UHDG´ WKDQ RWKHUV :KLOH IRU VNLOOHG SUDFWLFH WKH WDFLW NQRZOHGJH
GRPLQDWHVDQGLW LV WKHH[SOLFLWHOHPHQW WKDW LVYHU\VPDOO LQGHHGFIULGLQJDELF\FOHZKHUHWKHH[SOLFLWHOHPHQW
GRHVQRWJRPXFK IXUWKHU WKDQ ³VLWRQ WKH VDGGOH DQGKROG WKHKDQGOHEDUV´ ,Q WKH FRQWH[W RI DQDO\WLFVERWK WKH
PHDQLQJ DQG WKH VNLOOHG SUDFWLFH VSDQ two GRPDLQV  WKH WDUJHW GRPDLQ DQG WKH DQDO\WLFV GRPDLQ LWVHOI $OVR






$V0F$IHHDQG%U\QMROIVVRQSXW LW³7KHILUVWTXHVWLRQDGDWDGULYHQRUJDQL]DWLRQDVNV LWVHOI LVQRW µ:KDWGRZH
WKLQN"¶EXWµ:KDWGRZHNQRZ"¶´S
)LJVKRZVKRZDQDO\WLFV ELJGDWDDQGKXPDQNQRZOHGJHILW WRJHWKHU IRUDVLQJOHVWXG\VWDUWLQJ IURPWKLV
JXLGDQFHDQGOHDGLQJWRVRPHSXUSRVHIXODFWLRQWKDWPDNHVDGLIIHUHQFHLQWKHRUJDQL]DWLRQ





2.5. Linking analytics to organizational risk 
2UJDQL]DWLRQVDUHPRYLQJ IURPFRQVLGHULQJGDWD MXVWDVVRPHWKLQJ WKH\KDYH WRGHDOZLWKDWEHVWDVD WDFWLFDO
UHVRXUFHWRFRQVLGHULQJGDWDDVDPHDQVRIFUHDWLQJYDOXH7KLVPHDQVPDQDJLQJGDWDZLWKDPRUHVWUDWHJLFYLHZ
$GGLWLRQDOO\ WKH DQDO\WLFV SURFHVV KDV WKH SRWHQWLDO WR EH SDUW RI WKH LPSURYHPHQW DQG GHYHORSPHQW RI WKH
EXVLQHVV¶VSURFHVVHVDQGVWUDWHJ\
)URP WKH VWUDWHJLF ULVN PDQDJHPHQW SRLQW RI YLHZ DQDO\WLFV LV D EULGJH WR UHGXFH XQFHUWDLQW\ DQG WR PRYH
GHFLVLRQVWRDODQGVFDSHZLWKEHWWHUNQRZOHGJH$VZHNQRZPDQ\TXHVWLRQVFDQQRWEHDQVZHUHGSUHFLVHO\EXWIRU
H[DPSOH WKH LQFRUSRUDWLRQ RI UDQGRPQHVV LQ ZKDW SUHYLRXVO\ KDV RQO\ EHHQ DQDO\]HG DV GHWHUPLQLVWLF FDQ DGG
YDOXH ,I WKH UDQGRPQHVV FDQ EH GHVFULEHG E\ DQDO\WLFV PRGHOV WKH DSSOLFDWLRQ FDQ EH GHYHORSHG WR VLPLODU










'DWD (QYHORSPHQW $QDO\VLV '($ LV D OLQHDU SURJUDPPLQJ SURFHGXUH WKDW LV PDLQO\ XVHG IRU ILQGLQJ WKH
LPSRUWDQFHRILQSXWVLQJHQHUDWLQJRXWSXWV7KLVLVDQDSSURDFKWRPHDVXULQJUHODWLYHHIILFLHQF\RQDVFDOHIURP
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$'08ZLWKDQHIILFLHQF\VFRUHOHVVWKDQFDQEHFRQVLGHUHGUHODWLYHO\LQHIILFLHQW$VFRUHRIOHVVWKDQ
PHDQVWKDWDOLQHDUFRPELQDWLRQRIRWKHU'08VIURPWKHVDPSOHFRXOGSURGXFHWKHVDPHYHFWRURIRXWSXWV
XVLQJ D VPDOOHU YHFWRU RI LQSXWV *UDSKLFDO GLVSOD\V RI '($ UHVXOWV RIWHQ LQFOXGH WKH ³SURGXFWLRQ IURQWLHU´ RU
³HIILFLHQWIURQWLHU´ZKLFKMRLQVDOOFRPELQDWLRQVZLWKHIILFLHQF\WKRXJKWKLVFDQEHGLIILFXOW WRVKRZZKHQ





















$V PHQWLRQHG HDUOLHU DOO RUJDQL]DWLRQV PXVW KDYH DQ DFFRXQWV SD\DEOH SURFHVV ,W LV EHOLHYHG WKDW WKHUH LV





$3 SHUIRUPDQFH KDV EHHQPHDVXUHG E\ MXVW XVLQJ UDWLRV DW DQ LQGLYLGXDO IDFWRU OHYHO 7KHUHZDV QR DWWHPSW WR











7KH W\SH RI UHVRXUFHV DQG WUDQVDFWLRQV XVHG LQ WKLV DQDO\WLFV H[DPSOH LQGLFDWH WKH LPSRUWDQFH RI D FOHDU DQG
DFFXUDWHFODVVLILFDWLRQRIWUDQVDFWLRQV3URSHUFODVVLILFDWLRQFDQDIIHFWWKHUHVXOWVDOORFDWLRQDQGWKHLGHQWLILFDWLRQRI
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DQHIILFLHQWOHYHOLQWKH$3SURFHVV7KHDQDO\VLVLQWKLVSLORWVWXG\XVHVWKHGDWDDVLWZDVVXEPLWWHGEXWWKHFXUUHQW
UHYLHZVXJJHVWVWKHQHHGWRSHUIRUPDFOHDUFODVVLILFDWLRQSURFHVV±VWDQGDUGL]DWLRQRIWUDQVDFWLRQVLQIXWXUHVWXGLHV






ZKDWPDNHV WKLV H[DPSOH ³ELJ GDWD´ )RU WKH LQSXWV ZH GLYLGHG WKH KXPDQ UHVRXUFH LQWR ILYH OHYHOV RI RIILFHU
QXPEHUHG)RUWKHRXWSXWVZHLGHQWLILHGWKUHHWUDQVDFWLRQW\SHVLQYRLFHV,MRXUQDOYRXFKHUV-9DQGLQWHU
GHSDUWPHQWDOVHWWOHPHQWV,'67KHODWWHUWZRW\SHVPD\DOVREHFRPELQHGWRJHWKHUDVQRQLQYRLFHW\SHV1RQ,
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7DEOH5XQVRIWKH'($PRGHOV
DŽĚĞů KƌŐĂŶŝǌĂƚŝŽŶƐ;ĂŶĚŶƵŵďĞƌͿ /ŶƉƵƚƚǇƉĞƐ;ĂŶĚŶƵŵďĞƌͿ KƵƚƉƵƚƚǇƉĞƐ;ĂŶĚŶƵŵďĞƌͿ
ϭ ƚŽ&;ϲͿ ϭƚŽϱ;ϱͿ /͕:s͕/^;ϯͿ
Ϯ ƚŽ&;ϲͿ ϭƚŽϱ;ϱͿ /н:sн/^;ϭͿ
ϯ ͕͕͕&;ϰͿ ϮƚŽϰ;ϯͿ /͕:s͕/^;ϯͿ
ϰ ͕͕͕&;ϰͿ ϮƚŽϰ;ϯͿ /͕EŽŶ/;ϮͿ
ϱ ƚŽ&;ϲͿ ϭнϮнϯнϰнϱ;ϭͿ /͕:s͕/^;ϯͿ

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6.2. Model 2 
0RGHOFRPELQHV WKH WKUHH WUDQVDFWLRQ W\SHV LQWRDVLQJOHRXWSXW7KH UHODWLYHHIILFLHQF\VFRUHVDUH VKRZQ LQ
)LJ 2UJDQL]DWLRQV$ DQG% VWLOO VFRUH UHODWLYH HIILFLHQF\ DV GR PLVOHDGLQJO\ IRU WKH UHDVRQ VWDWHG IRU





6.3. Model 3 
([FOXGLQJ RUJDQL]DWLRQV & DQG ' DQG WKHLU DVVRFLDWHG KXPDQ UHVRXUFH JUDGHV  DQG  JLYHV D SURSHU







45 John S. Edwards and Eduardo Rodriguez Taborda /  Procedia Computer Science  99 ( 2016 )  36 – 49 










46   John S. Edwards and Eduardo Rodriguez Taborda /  Procedia Computer Science  99 ( 2016 )  36 – 49 
6.5. Model 5 
,QWKLVPRGHODOOWKHLQSXWVDUHFRPELQHGLQWRRQHW\SHXVLQJVDODU\H[SHQGLWXUH7KHUHVXOWVDUHVKRZQLQ)LJ













7KHUHVXOWVIURPPRGHOVDQG LOOXVWUDWH WKDWHYHQZLWK WKHVDPHRXWSXWGDWD LI LW LVFODVVLILHG LQDGLIIHUHQW
ZD\ WKHDSSDUHQWRXWFRPHRI WKH'($LVGLIIHUHQW7KLVGHPRQVWUDWHVKRZGDWDDQGPHDQLQJLQWHUDFWDQGVKRZV
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(YHQ ZLWK WKHVH OLPLWDWLRQV WKH UHVXOWV VKRZ WKDW WKHUH H[LVWV D GLIIHUHQWLDWLRQ DPRQJ WKH VL[ RUJDQL]DWLRQV¶
HIILFLHQF\OHYHOLQWKH$3SURFHVV,QSDUWLFXODURUJDQL]DWLRQV(DQG)DQGSRVVLEO\RUJDQL]DWLRQ&QHHGWRPRYH
WRDPRUHHIILFLHQWOHYHO
)XUWKHU'($ VWXGLHVPD\ VKHGPRUH OLJKW RQ WKHVH WKUHH HVSHFLDOO\ RUJDQL]DWLRQ ( ZKHUH WKH UHVXOWV RI WKH













ZHOO GDWD FRQVLVWHQF\ LV FUXFLDO IRU WKH EHQFKPDUNLQJ H[HUFLVH 7KHUH LV LPSRUWDQW ZRUN WR EH GRQH RQ GDWD
FRQVLVWHQF\ E\ LGHQWLI\LQJ ZKDW WR LQFOXGH RU QRW HYHQ LQ VRPHWKLQJ DSSDUHQWO\ DV VWUXFWXUHG DV WKH DFFRXQWV
SD\DEOHSURFHVV )RU H[DPSOH GRHV WKHQXPEHU RI LQYRLFHV LQFOXGHSD\UROO FUHGLW FDUGV DQG VR RQ"(TXDOO\ IRU
'08V WREHFRPSDUHGXVHRI WKHVDPHQDPLQJFRQYHQWLRQVWDQGDUGVIRU WKHDFFRXQWVDQGSURFHVVHV LVHVVHQWLDO
7KHVH DFWLRQV DUH NH\ WR XQGHUVWDQGLQJ FRPSDULQJ DQG LPSURYLQJ WKH VDPH SURFHVVHV DFURVV RUJDQL]DWLRQV RU
LQGHHGDFURVVXQLWVZLWKLQWKHVDPHRUJDQL]DWLRQ:URQJIXQGDPHQWDOLQSXWVLQWRWKHDQDO\VLVUHGXFHWKHFDSDFLW\WR
FRQWURODULVNWKDWLVLQKHUHQWVWRULQJXSWURXEOHIRUWKHIXWXUH
7KH SXUSRVH RI WKLV H[DPSOH LV WR VKRZ WKDW GHVSLWH WKH JUHDW SRWHQWLDO RI WKH '($ DQDO\WLFV WHFKQLTXH IRU









DERXWGDWD WKHQRI LQWHUSUHWDWLRQ NQRZOHGJHDERXWPHDQLQJ WKHQRIDFWLRQ NQRZOHGJHDERXW VNLOOHGSUDFWLFH
7KHVHFRPHWRJHWKHUDVZHKDYHVKRZQLQ)LJ,QGHHGLQWKHORQJHUWHUPRYHUDVHULHVRIDQDO\WLFVVWXGLHVWKHUH
DUHWKUHHDGGLWLRQDOOLQNVDVVKRZQLQ)LJ2QHFRQQHFWVNQRZOHGJHWRGDWDIRUH[DPSOHZKDWGDWDWRFROOHFWRU
LQGHHG QRW ERWKHU WR FROOHFW DQG WKH LVVXHV DERXW VWDQGDUGL]DWLRQ PHDQLQJPHQWLRQHG DERYH$QRWKHU FRQQHFWV
NQRZOHGJHWRWHFKQLTXHVGHYHORSLQJQHZWHFKQLTXHVLQWKHOLJKWRISDVWH[DPSOHV7KHWKLUGFRQQHFWVDFWLRQEDFNWR
NQRZOHGJHOHDUQLQJIURPH[SHULHQFHVNLOOHGSUDFWLFH
6RPH RI WKH NQRZOHGJH QHHGHG IRU WKDW VKDUHG XQGHUVWDQGLQJ FDQ EH VWUXFWXUHG DQG KHQFH IRUPDOL]HG  WKH
H[SOLFLW NQRZOHGJH )RU H[DPSOH D'($DQDO\WLFV SDFNDJH FRXOG IODJZKHQ WKH UHVXOWV IRU D XQLW DUH XQUHOLDEOH
EHFDXVH LW XVHV DXQLTXH LQSXW W\SH+RZHYHU WKHPRUH WDFLW HOHPHQWV RI WKHNQRZOHGJHE\GHILQLWLRQ FDQQRWEH
VWUXFWXUHGLQVXFKDZD\VRKXPDQLQSXWZLOOFRQWLQXHWREHQHHGHG7KHEDODQFHEHWZHHQWKHGRPDLQDQGWHFKQLTXH
NQRZOHGJH UHTXLUHGZLOO YDU\ IURP RQH VWXG\ WR WKH QH[W 7KH DPRXQW RI IRUPDOL]DWLRQ SRVVLEOH ZLOO DOVR YDU\
GHSHQGLQJ QRW MXVW RQ WKH WHFKQLTXH EXW DOVR RQ WKH H[SHFWHG XVHUV EHFDXVH RI WKH EDVLF QHHG IRU VKDUHG
XQGHUVWDQGLQJRIWHUPLQRORJ\7KHPRUHKHWHURJHQHRXVWKHXVHUVWKHOHVVIRUPDOL]DWLRQZLOOEHSRVVLEOH




0RVW LPSRUWDQWO\ GR QRW MXPS IURP RQH VWHS WR DQRWKHU ZLWKRXW UHIOHFWLRQ %LJ GDWD DV ZH VDLG DERYH FDQ
LQFOXGHDORWRIJDUEDJHEXWSUREDEO\WKHPRVWGLIILFXOWWKLQJLVWKHELDVWKDWLQVRPHFDVHVWKHGDWDFDQKDYH6RFLDO





8.2. From strategic risk perspective 
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